Since Adrian (1928) (1), it has been considered that the frequency of the repetitive responses of a nerve fiber can be determined by the recovery curve of the nerve fiber (Tasaki, 1950) (16), while in the recent paper Hodgkin (1948) (9), basing on his experiments on the non-medullated nerve, stated that the frequency was determined by the response time rather than the recovery curve of the nerve.
Therefore, it may be necessary to examine whether the frequency of the repetitive response may be determined by the recovery curve or by the response time and to secure rigid experimental data on strength-frequency and strength-duration relations of repetitive responses of a single nerve fiber, although there are accumulated many experimental findings concerning the repetitive responses of the nerve (Fessard, 1936 (6) , Erlanger and Blair, 1936 (4) and Arvanitaki, 1938 (2) 
etc.).
The results of this investigation indicated very clearly, against Hodgkin's view, that the frequency of the repetitive responses can be determined by both the recovery curve and the accommodation of the nerve fiber and that the theoretical formula for the threshold condition of the repetition presented in this appendix proved to yield results which agree well with the observed values.
METHOD
The internodal stretch of the large motor nerve fiber innervating the gastrocnemius, sartorius or semitendinosus muscle, or the large sensory fiber (touch) coming from the skin of the lower limb of the Japanese toad was mounted on the "bridge-insulator" (Tasaki, 1939) (14) . The method of isolation of the single nerve fiber is materially the same as that adopted by Tasaki (1939) (14) . The length of the myelinated region of the preparation suspended in the air was generally about 0.5mm.
Two non-polarizable electrodes of Zn-ZnSO4-Ringer (agar) type were dipped into the Ringer's pool on the bridge-insulator, and these were connected to the stimulating and recording circuits. Constant voltages of various magnitudes were applied to the nerve fiber, which showed a repetitive response, and a repetitive series of the action currents was recorded at the site of stimulation.
On one and the same preparation the accommodation and the recovery curves were measured before and after this These experiments were performed during the winter, the room tempera-
RESULTS
As was reported by Erlanger and Blair (1936) (4), it was also observed in the present experiment that there were two types of repetitive activity of the nerve fiber, the one showed the brief response time not greater than that of usual single response (immediate repetition) and the other had an abnormally large response time up to several ten msec. (delayed repetition).
However, it was found that the former gradually changed into the latter or vice versa, and it could not be considered that these two responses were essentially different. The results which will be stated in the following section were found to be the same in these two responses.
In fig. 1 and 2 are furnished examples of the immediate and delayed repetitions, and in table 1 are presented numerical data of these repetitive responses, in which it may be recognized that the former (No. 1, 2, 3) has a lower rheobase, higher repetition threshold (the ratio of the (I) Threshold conditions for repetitive response. In fig. 5 are presented the relation of the applied voltage to the response time and the first interval of the repetition, and also the recovery curve, in which it may be clearly seen that the response time is far shorter than the interval in the immediate repetition and far longer in the delayed repetition (also see table 1). This supplies the evidence against Hodgkin's view that the interval of the repetition is determined by its response time. As was suggested by Adrian (1928) (1) and Tasaki (1950) (16), when the refractory period passes away, the excitability of the nerve fiber returns and the nerve fiber can be excited again by a current of no more than the threshold strength.
Then we might expect that the voltage-interval relation will be approximately in accord with the recovery curve . However, as is clearly seen in fig. 5 , the voltage-interval relation showed a marked divergence from the recovery curve. Furthermore , if the recovery curve be measured with the repetition threshold of the nerve fiber as an index of the repetitive response, as shown in fig. 3 and 4, it might also be expected that the interval between the impulse due to a , conditioning shock and the first impulse elicited by a test constant voltage will approximately be in accord with the interval of the following impulses (Adrian, 1928 (1)), while in reality, as fig. 3 , 4 and 6, these two intervals showed a marked difference. However, these facts may not mean that the interval of the repetition is independent from the recovery curve, but suggest that the second impulse or the following impulses due to the constant Fig. 6 . Diagram showing the relation between the voltage applied and the interval of the conditioning stimuli and test constant voltages of just repetition threshold (black circles, broken line), the interval of the action current due to the conditioning shock and the first impulse set up by the test voltages (white circles, dotted line), and that of the first and second impulses set up by the test constant voltages (white circles, full line). These curves were obtained from the pictures furnished in fig. 3 ever, beyond such a magnitude of the applied voltage the duration begins to decrease inversely. The reason for this divergence of the experimental value from the formula at the greater magnitude of the voltage applied may be attributable to the so-called cathodal depression, as was suggested by Granit and Skoglund (1943) (7). On the other hand, it has been observed by Tasaki and Sakaguchi (1950) (17) and Tasaki (1950) (16) that the catelectrotonus decreased the value of A. Thus, the greater the voltage is applied, the smaller becomes the value of A and hence the shorter becomes the duration, so that there appears a divergence between the formula and the experimental facts. 
